Introduction {#section1-2050313X20923232}
============

A goiter is defined as an enlarged thyroid gland. If it is sufficiently large to be accompanied by distorted upper airway or tracheal compression with deviation, cautious airway management should be planned.^[@bibr1-2050313X20923232],[@bibr2-2050313X20923232]^ Various methods are selectively used depending on operator skill, patient condition, and equipment availability such as direct laryngoscopy, videolaryngoscopy, and awake fiberoptic intubation.^[@bibr3-2050313X20923232][@bibr4-2050313X20923232]--[@bibr5-2050313X20923232]^ The effects of tracheal deviation and compression on tube advancement remain controversial.^[@bibr4-2050313X20923232]^ Here, we experienced a case where tracheal compression and deviation caused by a goiter interfered with tube advancement. The patient was successfully treated with videolaryngoscopy and fiberoptic bronchoscopy.

Case {#section2-2050313X20923232}
====

A 59-year-old, 43 kg, 146 cm, female patient was admitted to the Department of Otolaryngology--Head and Neck Surgery for the treatment of a 5 × 5.5 × 6 cm^3^ multinodular goiter suspected of tracheoesophageal and internal jugular vein invasion. Biopsies of the esophagus and thyroid lesion were preoperatively performed, and a rare pathologic diagnosis of Hurthle cell cancer was suspected. After deciding that surgical treatment was required, major surgery involving otorhinolaryngology, cardiothoracic, and cardiovascular surgeons was planned.

Preoperatively, the thyromental distance was greater than three finger breadths,^[@bibr6-2050313X20923232]^ the Mallampati score was 2,^[@bibr7-2050313X20923232]^ and there was no head and neck motion limitation.^[@bibr6-2050313X20923232]^ Furthermore, it was confirmed that the airway was intact up to the glottis level. However, chest radiography and neck computed tomography showed marked narrowing of the trachea, along with deviation to the right ([Figures 1](#fig1-2050313X20923232){ref-type="fig"} and [2](#fig2-2050313X20923232){ref-type="fig"}). It was apparent that careful anesthetic planning was crucial to minimize unexpected difficulties during intubation.

![Neck CT showing tracheal deviation.](10.1177_2050313X20923232-fig1){#fig1-2050313X20923232}

![Neck CT showing tracheal narrowing.](10.1177_2050313X20923232-fig2){#fig2-2050313X20923232}

In the operating room, standard monitoring revealed an initial arterial pressure of 196/92 mmHg, heart rate of 78 beats/min, and peripheral oxygen saturation (SpO~2~) of 97% while breathing room air. General anesthesia was induced using 150 mg propofol and 0.05--0.1 μg/kg/min remifentanil. After confirming loss of consciousness and adequate mask ventilation, 50 mg rocuronium was injected. To protect the recurrent laryngeal nerve, the surgeon requested that an electromyographic endotracheal tube be used for intubation. The duty anesthesiologist anticipated intubation difficulty and performed the first attempt using a videolaryngoscope (Glidescope^®^; GVL Verathon Inc., WA). The glottis was easily located, and an electromyographic endotracheal tube (ID 7.0) (Medtronic Inc., Jacksonville, FL) was inserted through the vocal cords. However, the endotracheal tube could not be advanced into the trachea even with the rotation tube maneuver, and the tip was stuck just under the vocal cords. Mask ventilation was restarted, and the duty anesthesiologist enlisted the help of an airway expert. The ID 7.0 electromyographic endotracheal tube was suspected to be too large for the narrowed trachea, and use of the smaller-sized ID 6.0 was attempted. The tube was inserted through the glottis using the videolaryngoscope; however, the tube became stuck with severe resistance and could not advance over 18 cm depth. The endotracheal-tube advancement was stopped, and mechanical ventilation started after ballooning the cuff. A flexible fiberoptic bronchoscope (LF-GP; Olympus, Tokyo, Japan) with an outer diameter of 3.8 mm was inserted into the lumen of the endotracheal tube, and compression of the tracheal lumen in crescent shape was seen at the tip of the tube. The bronchoscope was advanced gently through the narrowed trachea and placed near the carina, and the endotracheal tube was successfully advanced, guided by the bronchoscope, and fixed at 22 cm depth. Mechanical ventilation was initiated after confirming the appropriate position of the tube with the bronchoscope.

The otorhinolaryngology surgeon performed total thyroidectomy, lymph-node dissection, total laryngectomy with mediastinal tracheostomy, and reconstruction with pectoralis major myocutaneous flap. The cardiothoracic surgeon performed partial esophagectomy, partial sternum resection, and reconstruction. The total anesthetic time was 745 min, and the operation duration, 530 min. The patient was transferred to the intensive care unit with tracheostomy and remained sedated for 1 day. She was moved to the general ward 6 days postoperatively and discharged 36 days postoperatively.

Discussion {#section3-2050313X20923232}
==========

Previous studies have reported intubation attempts with various methods in patients with goiter, one of them being awake fiberoptic intubation. However, previous reports have shown that attempts using awake fiberoptic intubation alone fail in 12%--16% of patients with goiter,^[@bibr3-2050313X20923232],[@bibr4-2050313X20923232]^ and such patients could be successfully intubated using direct laryngoscopy or videolaryngoscopy after intravenous induction^[@bibr4-2050313X20923232]^ because awake fiberoptic intubation requires patient cooperation, and topicalization may intensify respiratory depression. Total obstruction of the airway by fiberoptic bronchoscopy in patients with stridor due to partial airway obstruction may cause desaturation, which may further distress the patient.^[@bibr3-2050313X20923232]^ Moreover, a clear laryngeal view can be easily attained by direct laryngoscopy or videolaryngoscopy because goiters usually do not affect the upper airway patency from the mouth to the vocal cords.^[@bibr4-2050313X20923232]^ In other words, if the airway difficulty caused by the goiter is limited to the infraglottic area, a technique requiring complex skills such as awake fiberoptic intubation can interfere with securing the airway by complicating access to the supraglottic area, and additional experienced personnel may be required who can apply airway-clearing maneuvers such as jaw thrust and lingual traction.^[@bibr8-2050313X20923232]^

Therefore, when preparing an airway-management plan for a patient with a goiter, it is recommended to consider the location (supraglottic, infraglottic, or both) of airway difficulties that will be encountered. Here, the airway difficulty was only expected to be infraglottic. Therefore, direct laryngoscopy may appear a reasonable choice, similar to videolaryngoscopy, regarding approaching the glottis.^[@bibr9-2050313X20923232]^ However, in our case, the videolaryngoscope was used in the first intubation attempt because it has a camera at the end of the blade, allowing better vocal-cord viewing, particularly in difficult airways, and not all laryngoscopy-related complications can be anticipated even if the preoperative airway assessment is normal.^[@bibr10-2050313X20923232]^ Furthermore, videolaryngoscopy may provide prompt assistance to the operator when performing external laryngeal manipulation or changing the stylet angle because the assistant can view the screen.^[@bibr11-2050313X20923232]^ In addition, an electromyographic tube can be closely aligned to the vocal cords with a videolaryngoscope, enabling optimal monitoring of the nerve.^[@bibr3-2050313X20923232],[@bibr12-2050313X20923232]^

Recently, videolaryngoscopy and fiberoptic bronchoscopy have been used simultaneously to improve the success rate of difficult tracheal intubation.^[@bibr13-2050313X20923232][@bibr14-2050313X20923232][@bibr15-2050313X20923232]--[@bibr16-2050313X20923232]^ In this combined videolaryngoscopy with fiberoptic bronchoscopy approach, videolaryngoscopy is used to displace the soft palate and tongue from the posterior pharyngeal wall, clearing the upper airway and facilitating tube passage over the fiberoptic bronchoscope.^[@bibr17-2050313X20923232],[@bibr18-2050313X20923232]^ Here, intubation was successfully performed using this combined videolaryngoscopy with fiberoptic bronchoscope technique after induction. However, the approach was different in terms of the location of the lesion to be overcome. In our case, there was no complication of supra/infraglottic pathology that would obstruct the access of the fiberoptic bronchoscope to the vocal cords, and the videolaryngoscope had an accessory role; the fiberoptic bronchoscope was locally used to resolve the infraglottic tracheal deviation after easily accessing the glottis with the videolaryngoscope. In this case, an acute angle-blade videolaryngoscope was used to locate the vocal cords, mount the endotracheal tube on the glottis, and use a fiberoptic bronchoscope to advance the tube. We encountered difficulty passing the endotracheal tube due to tracheal deviation, contrary to previous reports showing that there was no difficulty in passing the tube through a compressed or narrowed trachea.^[@bibr2-2050313X20923232]^ This inconsistency may be because of the shorter tracheal length in Asian women, more acutely angled tracheal deviation, and the larger outer diameter of the electromyographic tube.^[@bibr12-2050313X20923232]^ A fiberoptic bronchoscope can be advantageously used as a central axis for tube advancement. The advantages of the fiberoptic bronchoscope are: sufficient rigidity to pass beyond the tracheal deviation or narrowing site caused by the movable adjacent organ, sufficient flexibility to avoid causing major trauma to the trachea, and visibility of the distal lens to ensure that the tube tip is properly advanced along the trachea and positioned above the carina after completing tube advancement. The role of the fiberoptic bronchoscope in our case may seem similar with the frova introducer, commonly used as a guide to overcome the acute angle axis of anterior airway when using videolaryngoscopy,^[@bibr19-2050313X20923232]^ although this frova technique is blind and focused on resolving supraglottic airway deformity. Here, we used an LF-GP bronchoscope with outer diameter 3.8 mm, rather than a smaller fiberoptic bronchoscope, because as the size difference between the endotracheal tube increases, there is a risk of impingement and damage to the surrounding tissue such as the tracheal wall.^[@bibr18-2050313X20923232]^

If there are findings suggesting difficult intubation involving the supraglottic area, such as limited mouth opening or neck extension, and Mallampati score 4 in preoperative airway examinations, awake fiberoptic intubation should be considered.^[@bibr20-2050313X20923232]^ Invasive intubation methods such as awake tracheostomy can be selected if the oral approach is estimated to be very risky because the larynx is swollen and displaced or if there is tumor invasion to the trachea.^[@bibr21-2050313X20923232]^ However, tracheostomy may be very difficult due to an enlarged thyroid mass, distorted anatomy of the trachea, and bleeding tendency. In our case, normal upper airway was estimated based on the preoperative airway assessment, and awake fiberoptic intubation or awake tracheostomy was not considered in the intubation plan. Extracorporeal membrane oxygenation (ECMO) can be placed before anesthesia induction if critical airway narrowing due to tracheal invasion exists.^[@bibr22-2050313X20923232],[@bibr23-2050313X20923232]^ A case of veno-arterial ECMO in a patient with goiter and severe rheumatoid arthritis, with failure to move the cervical spine and limited mouth opening was reported.^[@bibr24-2050313X20923232]^ Therefore, careful preoperative assessment and planning are essential to selecting safe airway management methods for patients with goiter. Here, unexpected difficulty of tube advancement in an infraglottic lesion was encountered, although the preoperative assessment results suggested normal upper airway, and it was not anticipated that tube advancement would be difficult based on the previous literature showing a lack of association between tracheal compression/deviation and intubation difficulty.^[@bibr4-2050313X20923232]^ Meanwhile, a recent report suggested that human error such as judgment deficiency and inadequate planning remained the main cause of intubation failure.^[@bibr25-2050313X20923232]^ Therefore, when we anesthetize patients with goiter, a multidisciplinary team approach including airway experts and ENT physicians with clear communication and backup planning should be recommended.^[@bibr26-2050313X20923232]^

Conclusion {#section4-2050313X20923232}
==========

In our patient with thyroid goiter, the use of videolaryngoscopy combined with flexible fiberoptic bronchoscopy successfully secured the airway by visualizing the glottis and facilitating passage of the tube. Preoperative airway assessment is needed for clinical planning. Assessments including physical examination, symptom assessment, radiologic imaging, and laryngoscopy can be considered to guarantee more stable and safe airway management.
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